Signal transduction pathways may be important targets of chemokines during neuroinflammation. In the current study, Western blot analyses show that in rat hippocampal neuronal/glial cell cultures chronic CXCL10 increases the level of protein for ERK1/2 as well as for the transcriptional factors CREB and NF-κB. Bcl-2, an anti-apoptotic protein whose expression can be regulated by a pathway involving ERK1/2, CREB and NF-κB, was also increased in the CXCL10 treated cultures. These results implicate a role for ERK1/2, CREB and NF-κB in effects of CXCL10 on hippocampal cells and suggest that chronic CXCL10 may have a protective role during certain neuroinflammatory conditions.
Introduction
Altered patterns of chemokine expression by CNS cells are the typical hallmarks of many CNS inflammatory and neurodegenerative diseases, suggesting a role for these factors during CNS neuroinflammation. The CXC chemokine ligand 10 (CXCL10) is thought to play an important role in neuroinflammatory diseases and its action may involve neuronal cells (van Marle et al., 2004) . During CNS neuroinflammation expression of CXCL10 is elevated several fold (Franciotta et al., 2001; Kieseier et al., 2002; Kolb et al., 1999; Letendre et al., 1999; Sorensen et al., 1999; Xia et al., 2000) and occurs in a variety of CNS cells including astrocytes, microglia, and neurons (Asensio and Campbell, 1999; Carter et al., 2007; Kutsch et al., 2000; Ransohoff et al., 1993; Rossi and Zlotnik, 2000; Shen et al., 2006; Simpson et al., 2000; Wang et al., 1998) .
CXCL10 exerts its biological activity by binding to the Gprotein coupled receptor CXCR3, which is expressed on CNS neurons, astrocytes and microglia (Coughlan et al., 2000; Xia et al., 2000) . In hippocampal neurons, exogenously applied CXCL10 alters synaptic plasticity (Vlkolinsky et al., 2004) , activity-dependent intracellular Ca 2+ signaling and neuronal and synaptic activity (Nelson and Gruol, 2004) , suggesting that CXCR3 can regulate pathways that modulate neuronal function. However, CXCL10 can also have neurotoxic effects and induce neuronal apoptosis under conditions of virally induced neuroinflammation (Sui et al., 2004; Sui et al., 2006; van Marle et al., 2004) . Thus, CXCL10 can have diverse effects on the CNS during neuroinflammatory conditions.
The mechanisms mediating the effects of CXCL10 on CNS neurons have yet to be identified. Binding of CXCL10 to CXCR3 can activate a variety of intracellular signal transduction pathways (Bonacchi et al., 2001; Moser and Loetscher, 2001; Xia et al., 2000) , including the Ras/ERK signaling pathway, a pathway that is known to play an important role in functions such as growth, differentiation, survival, and long- 
